Whenever the data acquisition is restricted to line surveys rather than areal surveys, seismic processing is necessarily in two dimensions. In this paper it is argued that two-dimensional (2-D) processing is preferably applied afrrr transforming the point source responses into line source responses. The effect of this transformation is a correction of the amplitudes in the data. For single-component acoustic data as well as for multicomponent elastic data a line source response is nothing but a superposition of point source responses. Hence, in principle a line source response can be synthesized by integrating point source responses along the desired line source axis. In practice, however, this integration cannot be carried out due to the incompleteness of the data. It is shown that the integration along the source axis can be replaced by an integration along the receiver axis. The underlying assumption is that the wavefields exhibit a certain type of cylindrical symmetry. For horizontally layered acoustic and elastic media this assumption is fully satisfied. For 2-D inhomogeneous media this assumption is approximately satisfied, provided the data are sorted in CMP gathers. Having transformed the point source responses into line source responses, the results may be considered as "true amplitude" 2-D data. Hence, proceeding with existing 2-D seismic processing techniques is then justified.
INTRODUCTION
By nature, amplitudes in seismic data depend largely on the three-dimensional (3-D) expansion of seismic waves during propagation (Newman, 1973) . As a consequence, 3-D seismic processing is required if we want to fully exploit the amplitude information contained in the seismic data. Even though in the eighties there has been an important shift toward 3-D seismic data acquisition and processing, a significant part of seismic data acquisition and processing is still two-dimensional (2-D). This applies particularly to the multicomponent situation. The shortcomings of 2-D seismic processing with respect to structural imaging (migration) are well known and are not discussed here. This paper deals with the shortcomings of 2-D seismic processing with respect to amplitude handling. The underlying assumption of any 2-D seismic processing technique is that the subsurface parameters as well as the seismic wavefield are 2-D functions of the horizontal coordinate (x) and the depth coordinate ( z). This implies that the seismic waves are assumed to be generated by line smrces (along the y-axis) rather than point sources. Hence, in 2-D processing the amplitudes in the seismic data are treated as if they depend on 2-D rather than 3-D expansion of seismic waves. Needless to say, this yields erroneous amplitudes in the processed seismic data.
In this paper, we develop an amplitude preprocessing procedure which transforms point source responses into line source responses. By applying this procedure, the amplitude handling of any 2-D seismic processing technique may be validated. This is not only true for inversion techniques like prestack migration, but also for advanced preprocessing techniques like elastic wavefield decomposition and multiple elimination, as well as for postprocessing techniques like stratigraphic elastic and lithologic inversion.
FROM POINT SOURCES TO LINE SOURCES
The principle of transforming a point source response into a line source response is simple: as a line source may be seen as a distribution of point sources along a line (Figure la) It is interesting to note that the main contribution to the integral comes from the first Fresnel zone starting at p = 1 x/, the contributions of the higher Fresnel zones cancel (compare with diffraction theory). A direct consequence is that the assumed cylindrical symmetry is actually required only for a small range of azimuth angles. Moreover, in practical situations the infinite integration interval in equation (7) may be replaced by a finite interval without loosing much accuracy, particularly when a taper is used at the upper integration limit. In situations with noise, the integration interval chosen should be as narrow as possible (but containing at least one Fresnel zone). The square root singularity at the lower integration limit needs special attention. Stability is guaranteed when using the numerical integration procedure as discussed in Fokkema et al. (1992) . An interesting aspect of the proposed method is that it can handle both primaries and multiple reflections since both types of reflections fulfill the cylindrical symmetry assumption. Another interesting aspect is that the method can properly handle crossing events, unlike the time-dependent scaling procedure that is generally used in practice. This is illustrated in Figures Figure 6a shows that the amplitudes of the first event were properly corrected by both methods, which is not surprising because the medium above the first reflector is homogeneous. For the second event, Figure 6b shows that the lateral filtering procedure is superior to the temporal scaling procedure [remember that equation (7) Hence, equations (7) and (8) 
2-D INHOMOGENEOUS ACOUSTIC MEDIUM
The underlying assumption of equation (7) is that the acoustic response is cylindrically symmetric with respect to the z-axis. For an arbitrary 2-D inhomogeneous acoustic medium this assumption is violated.
A partial remedy is given by the following procedure: Figure 8b shows the configuration for an equivalent CSP gather over a horizontal interface underlying a homogeneous layer (velocity c/cos a). This CSP gather is equivalent to the CMP gather in the sense that the traveltimes are again described by equation (I I). Furthermore, the incidence angle p at the interface is identical in both situations, meaning that the amplitude versus offset (AVO) effects are also the same. Table 1 gives an overview of the analytic amplitudes, both for a point source and a line source response (far field approximation). In step 2 of the proposed procedure the configuration of Figure 8b is assumed, hence the data are effectively scaled by a factor (c/cos a)(2TT(h)/ iw) "' , see Table I . However, the actual configuration is given by Figure 8a Hence, applying the proposed procedure yields a line source response with amplitudes that are a factor licos a too high. Fortunately this factor is independent of the half offset h. Consequently, for this simple configuration, the transformed data will contain the correct AVO effects, irrespective of the magnitude of the dip angle o..
Next consider a layered medium with dipping interfaces, as shown in Figure 9a . We modeled the CMP response of the third reflector by ray tracing. The "true" amplitudes for the situation with point sources as well as line sources were computed with the method of stationary phase, see Figure  9b In Figure 10 , it can be seen that these cross terms contribute to the small offsets only. Note that equation (17~) for transforming the x,;,_ data (vertical vibrators, vertical geophones) contains the same weighting function as equation (7) for the acoustic situation. Despite this similarity, the effect of this transformation for elastic 2~ 7,2 data is much more important than for acoustic data. This is illustrated in Figures 11 and 12 . Apparently the conflicting time dips of the P and S events are properly handled by the lateral filtering procedure, whereas they are completely ignored by the temporal scaling technique. The lateral filtering procedure is exact for acoustic and elastic data over any horizontally layered medium whereas the temporal scaling procedure is exact only for acoustic data over a constant velocity medium. Therefore, particu- 
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